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Abstract (Basic): JP 2000294787 A 

NOVELTY - A semiconductor layer enclosing low concentration dopant 
zones (5) is formed on the substrate (1). A gate electrode (7) on the 
insulation serves as the mask for the subsequent formation of high 
concentration dopant zones (11). Side flanks of the gate electrode are 
electrolytical ly oxidized to generate an oxide layer (10) to be removed 
later to define the low/high concentration dopant boundaries 
eitherside. 

USE - Active matrix array forming TFTs over glass substrate serve 
as drives for LCD displays. 

ADVANTAGE - Leads to TFT structure with stable, uniform performance 
characteristics. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view of 
M0SFET construction. 
Substrate (1) 

Low concentration dopant zone (5) 
Gate electrode (7) 
Oxide layer (10) 

High concentration dopant zone (11) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a method manufacturing stably a TFT having 
a GOLD structure which realizes both a sufficiently high on-current and a 
sufficiently low off-current and is excellent in hot carrier endurance. 

SOLUTION: This manufacturing method includes a process forming a 
semiconductor layer having a specified shape on a substrate 1 and then 
forming a gate insulating film 3, a process where the semiconductor layer 
is doped with impurities by using an impurity obstructing film formed on 
the gate insulating film 3 as a mask and a low concentration impurity 
region is formed, a process eliminating the impurity obstructing film and 
forming a gate electrode 3 having a length extending to the low 
concentration impurity region, a process anodizing the gate electrode 3 and 
forming anodic oxidation layers on the side surfaces, a process where the 
semiconductor layer is doped with impurities by using the anodic oxidation 
layers as masks and a high concentration impurity region is formed, and a 
process eliminating the anodic oxidation layers. 



COPYRIGHT: (C) 2000, JPO 



ma*mmft op) 02) & ffl 45 & (a) <ii>ftfsrog&ai## 

#812000-294787 
(P2000-294787A) 

(43)^BBB ^12^10^205(2000.10.20) 

<5i)inta' tmmn fi rW(##) 

H01L 29/786 H0 1L 29/78 6 1 6M SF110 

21/336 6 16A 

6 1 7 J 



MUt *IS« gfefc!B©»4 OL <± 9 M) 



C21)HfflS*^ 


#BPFH-95613 


(71)fflBA 


000005049 










(22)WKB 


¥j£U*4 fl 2 0 (1999.4.2) 




^Ki^:isim^sFec3»iirr22«22« 




(72)5SW# 










AEl»*Eim»»KS«l«I22«22^ 5" 














(72)»Wg 










^EI&*IEmW«»Kfi»»r22«22^ ^ 














(74)ft3A 


100103296 



















(54) i&wo&m ^mfrmmnmrnxm 



(57) 

b*-^' , J7i^^tt^c@*^/fcGOL 
D;l3ig£ wr •& t f t &&feff3izgim-rz>ijm : &&&-? 



1 4 




(2) 



ftWim 2-294787 



#m#&m±\z*- bimm^m^t^xmt, 
-r-sxgt. 

-rsxet. 

&W\t* M&1&fe&*1&tom®±V>&&V>&m\zmfet< 
ft:«j)iSrm^;-r-5>xe^fB^.SCtS:i|#IS:£TSfg** 

Co o o i] 

tO 0 0 2] 

tt. MOSh7>^^ (MOSFET; 

4#K7?7^7^hU*XS»©ffiiiai7p£«^ 



.so %>. mos h^>^x^t«ijt±sftfrsa5»&w 

[0003] ^ta^-m, *m#m?<D>bM<t. &m 
u n >»m&i£i£m\zmwc&&nz' y >tfti;« 

[0 0 0 4] b#ib&*<&. -ASlC#&i|->U a>?SJ& 

LT» MOS h7>^X*<aj»EE|S]_h/ £&i!-7*flMK 
M<Z)fc#KU t7ty Hy-hSlji^fcttLDD (L i 
gh t ! y d o p e d drain) #li§SrJ^^"^"-5 
n i #«2!>-C 35 * £ £ t>W S nxv >S . 

[0005] *y-tv b*'-bmm\*. y-bnm<Dt& 

[0 0 0 6] LDD«li§tt. 0 7^-T.t^lC. 

[0007] ^nifMOS h7>yx?^ftin 

[0 0 0 8] L^O, h7>^X^CD^S<b*ijlJlb. 

tf.4>?z>. ttnz^ob^>m^j&mmn^± 

[0 0 0 9] ^dTi5^ *7h+t'J7l;jtinitt 

Ty-h«S«:B*a*y-H^--A7yy«ii (EAT. 

[0 0 10] *£3fc<Z>GOLD8!ig£:LTWu P«x.«<HfM 
¥6-1 3.4 07^«. #P8¥6-2 6 0 646^ 



(3) 



ftmW- 12-294787 



ffi, 4#P§¥8 - 1 53 87 5*^8. &B§¥8 -2 2 2 
7 3 6^8. #S¥9-4 5 9 3 0 *§&IB&£*«::> & 

{0 0 1 1 J *1\ .dWF.a-- 4 5 9 3 0#&$fifcJi7 
1 5 3 8 7 5 f ttffilCtt^- 

y p >£x##£^*g«tetfciBi£ffl ^tgol d# it 

1 3 4 0 7fm »H¥6-2 6 0 6 4 6^&$8* 4$ 
pgjp 8 -22 2736 hfigfc&^lfcfc 
«y- h«®<D«®^ttaTS»«^C «fc*JB 2 <fif- 

[0 0 1 2] 

sssk TFToieiftfiiig (utT. 

Sg©fl-flU::EB;**XT^-&. *Ot6LDDi«IJ5r 
-h«&K<fc3^p££tt* 

[ 0 0 1 3] LPP«[«©— S&#fcy— h*££H& 

DD8#fcy-h«&K«fc^X^f8;**15fc«>. 

Sixers** ^^msg^eas-r^-id^ 
nxv>-5> y- h^UT^h?-? y s 

[0 0 14] LTjvl/fc:*^ ±J£U£:ft5fc©GOLD«l 
i§©«i§:frJ£©-5^ 4#Ba¥9-4 5 9 3 O^&tC^ 

a*»fcto*V5 ;F**«3EiL&©©3fc* 
[0 0 1 5] #H¥8-1 5 3 87 5#^«HC^ 

snfc«iii^jiT-«. y-hSffi©«®K->y 3>«:x 



[0016] -ti/T, {&m&*uv>mm*y- hmgfc 

;P£j&j£T5fcfe©J&l8X@43«ktfiy?Vi^ieA< 

^XSlCfclt^Xy ^>?&tt 

©^£43<fctf8HW**£fiXft<. SE-JW'f K**-* . 
©♦I£tt«»Ci£5fc LT L D Dfg^CD<i3£«Blffll "T* £ £ # 

[0 0 17] 4*58^6 -1 340 7*£*lC*3 

nfcisi§*^«. ^ioy-h«e»c^-r*^2o 

y- hi|g£ L D D«*£tC*— A- ^ y S <t 5 b 
T*50. ife. 4#H¥6-2 60 646^«»C*$tl 
fcSJS&frSsTW:. jgl©y-h«@£ffi5tB2©y-h 
mSSrPJSf -5 <k P tC UTiJ 0 , 4#§fi¥ 8-2 2 

2 7 3 6 ^«i^sn&iBg**6-ett. sb i ©y- h 

«&£K?3g2©y- b«g€:SlRCVDteJC«t:^T^ 

maawttifctto. xe^Jtioufco. sg2©y-b 

TfcV^©^®£*rbTV»-5. 
[0 0 1 8] 6i±©J:^»C. t£3fc©GOLD«li§©Sii 

^^«c«tn«. H*i©«^fcxtiffcWiJtobfcD* SdflP 
*^a^vitstonsxe**rbTi/»-5fp. Hfli-t* 
<t D/bt*ttrr*Jbi:#< ©ag£JS*--c*£S:b2'* 

[0 0 19] #S§93tt. ±izEbfc«*;^Ji^ASr«ft-r 
[0 0 2 0] 

[gm£«?fcTsfc«>©#g:] ±JBurcsiS€r»f^-r* 

V-X««. KK>fi8, ^ir^JMHK. y- 

gt. wiay-hife&JiJbtc. m^«tt©^tt«3iHitii 

K^FI*i4aM^Sr^"rsxe£. «9^^ffi±MSrl^ 
£U H3^y- hJffe8kM±tc««tt«»Srfi!cm-r*xe 

iraxLTy-hmffi£»fiJc-r*ig£. siisy-hsg 
\zmtmm*teffr?z>iLn£* gaiay-hme*5<t^ 



(4) 



2-294787 



[0 02 1] ^<Dt€r©^Sy- h«^©«IMir 

[0 02 2] j:©£#©iiiey-h«S£mFi3& 
[0023] c<ot€?cDitfsy— htioffli 

[0 0 2 4] SAT. *^W<Of^fflCOUTIttWr'&. 

[0 0 2 5] *fgwo^frse©sjg*}*ic«kn«. 

y- hfeM±£7ttttBjUK€XM£U- **>&4&£«ig 
ffT H-e>ybfc«. **6#>&lfcBI£|Sf^bTy- h 

/t^— >*««■*!:■ tT,-' 7* h ijy^77xeKis 

try- H«g*^JgS^*t«5®«Ei«ra&^«ligSr#-& 
[0 0 2 6] C<D«fc3fcy— hm&;W&S§^f£ 

tfcHT. L D DfiS«*<#«E-TS Z. t ** >««£©<£ 

J; 0 *<-T« - fcrt«?J«T* 0-. «fc 0^-7fl^Sr«»Sd-r 

10 0 2 7] *»wo¥*frfesosag^t<t 

[0 0 2 8] £fc. *«WCDi|i**«eo«ii^}*lr«t 
[0 0 2 9] #&W«¥##gB©Si^*fcK«fc 



Wl*i*iftW«Ct««T**-. 

[0 0 3 0] z-<d&o\z. *Rm<D*m»&m<Dmmjj 

S3it#teKlt^X> 7 * h U 7 V v 7 £ .fcSlfcBdfelt 

[0031] site* *&m<D*mftmw.<Dm&*m\z&. 

#e.ns¥®#8iBa<GOLDtSig£*rbxv>3 
tab. mk<DLDDm&-i:fi*>ntc£?tzLDDmm± 

tkvtc&mmz&zmT&ittf* y-hsmictoXL 

\Z< <fe*K *y h**y Tfc»T*»i4«:«FL<3» 
[0 0 3 2] 

flrjgttSlSS^ffiK^X. HffiSrffl^XSMfflKgiWT 

xsjfiTS. 

[0 033] (MO^tt 1 ) B 1 7)SB 4 tt» *^«S 
•^O^ift^lTJ&S^S^'Ja >TFTOSSigX 
i^HlSllrll-CfeO. 0511 *Hi6J&Si©£*S 
a^U 3>T-FTfl>«l«*«-*1»SWWBI"P**. 

[0034] *-r\ m s J: 5 *.-$kmm<»& 
vote 'J3>tf t "ic «tntf , y- mm 7 ifiwem* 
m®m®5<»—&izmii.z>£vtzmtiL-ztiT^z,. z.<o 

ZL <hlc«fc 0 . JS«#^56±-T * C t C «k o X± C 5* v 

[0 0 3 5] #MJi^<D^iSgr>yn>TFT 
©SiixeiC-p^T0MS:fflV^j:^SfffauCt»^-r-5. 

[0 0 3 6] 01 (a) »C^-r«J:5t. ^77s* 

fctt5^^&fe*S«il©Ji^ 77X7CVD& 
L PC VDte^fctt7x/\7^ U >yfe»CJ:'oT#a« 
•> U 3 >Ri 1 0 -n m~ 5 0 0 n m, »SKtt20n 
m~10 0nm§tl|iU dtl«r5 5 0*0-6 0 0"C 

c9®^-c 2 4 ^p B ^*aa&fT^ T*»a-> u'a >bs*® 

tv. sirfc-, c©*tea->»j=»>Ko»iatxstt, wmi< 
fc#as -> u 3 >mmizK lti+->7 if 

-r s t ic «fc -d Tft -p t t> <t 

[0 0 3 7] Jl<DJ;5»CUT^*nfc^a->U3> 

[0 0 3 8] iirit. z\e>*m{*m2z<sttmi&.iJiiz 

y"yX^CVDm\Z^xmt£ 7 0 nm~ 1 5 0 nm<Z> 



(5) 



2-294787 



(0 0 3 9]igtAT. ClO^fc^BJtl^S^X^lcL 
#Wfctt> nSiTFTT*n«^ (P) . p3?TFTT 

*n«^a> (b) ^o^MtK^-^^miMra^LT. 
[0 0 4oj.*t. .Hi (b) ir^TJ;^!-. 

Kftofc^««5lfljlJgl4£iHI8hrS. ^Ot, 

yufc*&^£ft<4ftrr*/c4{>i;:, 5 5 ot:~6 0 o*c 
* ? $4lX^*6^*< B - If > 0f S *Utafco tzm&.&r * 

[0 0 4 1] *C. H2 (a) {C*-r«fco»C. y— h*6 
L» »^O^ttlc/X;?-->^LTy-h«®7£KJfi£ 

e> ©£&*W3: L <r V ***SJgffi-Ctt. 7 )V 5 - £ A S; 

^5?^t<t0. £«IBI£01 (a) Tffl^c^F*6^IH± 
j& 4 <fc 0 fcft < &S<fc 3 fc/X jr— - > ^ bxy- K-mffi 

10 0 4 2] JMtM£l2.< y- K«e 7 
•Jf-t»T*<; Z.<D£o\zWtmVT*$mi. mi (a) x* 

-ay- h«s 7 t <o^oko \z-?z> z. t 

[0 0 4 3] Zl©J;?fcGOLD#ligra:. «itJb*>fl 
StODflSTjWPA 6 tlZfclb. W&g'fmi}®.'®. 5 OSS 

7©fiB^t)-a-SrfTPlS5Jctt. ^«6#^wfi:fi-rn€r# 
*^woi?ii^i;j:n«. mmmz&zn&ir 1 - 

[0 04 4] 02 <b) IZtHT&oIZ. y— h« 



<Dmm\z^nnmimstit^>m 9 zioi^gK 

ftlgtt, 1 %~2 0%©^X>g?*fctt^aL->g!. & 
gfe, ^PAK, B^^O^tt7K|g«^ffl^Tm\ IV 
~3 0V|§gE<D{£«BET0. l /im~5umOfSvi|gg 
gtffc&B 9 * J^fife-T £43, i <D|£&K 

[0 0 4 5] 44dG»llTM:. v^&jgil£*T«JE£ 
4VtU 2 0^-8 O^KSSSlfctSiltT. 0. 
3 (im~ 1 *im<DJI$(D#?LSI&&BHt;#>Jg9 SrJBsfcL 

[0 0 4 6] ft*3. VX^m8 0«fi!c«iJfc. &gSt<tft 
IC«fc^TBU»«ff 5 V~4 0 VOte«BE-C»$ 5 nm~ 

[0 0 4 7']-*K. H3 (a) li*T«J:5K, -?X?m 

szmiaVT. nzfmmmm+tz&^T. y-hm«7 

{cmiig€rHlJPtfc. 1%~10%<DS 

ssf v msf. aiK**^*nfcx^u>^U3-^»«tf 

-cy— hlitlS'S 0 V~2 0 0 V<DmEE^SHral/fc. 
Zl<DXgJr«toTy- h«g7©fflffi*(«tI/-h®tA»J 

[0048] z.<D?:mz&iinm&mik<D&<ojLU-z$> 

< . y- hmffi 7 <h^7L^i^®K'fb«5^ 9 ©ifflfc/iy t 
si^sse^bi o*t}gfijtsnfc. ^is$nfc/t«jTS! 
i^gKft^B i o o]ssttaiftisffiKtt«-r*. 

JgfiTtt. 8 0 V<DHlJjn«BEt«fc^>T 10 0 nm§S© 
A*U TSI©ffiKfl:«5)i 1 0 £BJfifcLfc. 

[0 0 4 9] *tC, 03 (b) ic^-r<t5^. y->« 
ffi7. #7LKmffim<t«J^ 9 . -rf*J-7BMBfefb*lll 

e>^Ufc. nSTFTtfentf«t 
(P)\ pSTFTT$ntf#n> (B) ^<D^F*fi«a< 

^->^«if4p^ux¥^s2«ptc H-t>yr*. 
[00 5 0] *fsw©«js^ttfc«fcn«. y-h«ffi7 

itir^ot. ±tLTy-h«S7©filiSKmi^ 
<hJgSg^^«S« 1 1 tOJt»^S€r-fe^7T7-f > 

[005 1] sfc, y-h«ffi7©flnffiid^j£sn*sj§ 
i ®i^g®E{fc^)i 9 ©®**sflup-r* c tfc«fc o . &m 



(6) 



12-294787 



[0 0 5 2] ^cICl, 04 (a) t^-r«fc^«C. ^JLSIfc 
@8£fl;«5Ji9&l&*l>fc. x»/ft>KilTll 

v>. £©#?lftl£&mfc4&»9ra:, l«*©i';ft> 

Cl7ft > h fc*5*t-S#?LSI&g&fl:&II 90Ivf 
>^V- httv /\*U71!l§SSE<t^J« 1 0(0l7f>y 
Pr-KDl Ofi&«±-C*Sfc*. A»J75S»ffiBHfc4&B 

ion mwkv^v**>^\tm&mz3Ly?->>f 

'tf Hl/OftKftftO. 02 (b) T-J£fi£bifc^?Lgl& 

<S^c 5 <h l/TS# LT L D D m® . 

[0 0 5 4] 04 (b) lC^f<fcP»C CVD 

SMC* 9 01*. 6 0 0 nm<Dmm-Z&{£~>*) 3 
,«LTSK*fe&JS 1 2 fcJgfiSUfc. JglC. V-X«M&fe 
.JitfHWf ;*«Uftl iJi©y- h*ft&BI3$5«»;tWifI3«fe 

•J >^SCJ:0vW^6 0 0 nm<Dmm-rf7)lS.~0 

mm 1 3 *j j; k k 1 4 £ jbjsk ufc. ^- lt, 
2 0 ot;~5 0 ox:t'zs>? u >^£ffo;fc. co&ic 

LTGOL D«jfi«.irr«^ISa^U 3 >T FT^SJil 

(0 0 5.5) H^l/T^a^^ Cl<D«lCLTSigLxfc 
T F T5£-^^*S@^0®»*^@^fflV5S«^ 

[0 0 5 6] &.±<DJ:o\Z. *%m<D&&?jmz*iZ> 

GOLD«$jg£*:fSTFT£flH«&rflT* 
UTfUTrs -5. £tc. *fgi#9§Sit;fr*£K 

J;5GOLD«lTF.TIt L DD&J&5 ilC^- h« 
£7 Se*CDLbD«|jgTFT-C^.Gn 

[0 0 5 7] S6t±> *HJS»S8©GOLD«litTFT 
<ht£*©LDDfti§T FTIC**;*. hVXRAItMttO 

LDDftiSTFTTrte. ft1t(D'£{t:\Z<k-?T3->nffitf 



It -5 *NM*gB©Si£;fra: K «fc S G O L D ffi jgT F T © 

*>nm<+Mz®i~>ti. xynmtf-t-fttz'P 

J; 5 £t-*¥^{*3£B©tfc«IC<boT®£ife£T*Uf <fc 

[oo5 9] *fy6^igTiRutcy-*-mg©« 
ipjcbxfcMb^Jit^ fib. 

[0 0 6 0] JfcfgWte, *HJfi^T?^bfcTF 

[0 0 6 1] 

[0 0 6 2] *5gW©*»«:^B©S?i§^tt«. 

[0 0 6 3] dO<tp(C, *:58WO^«:^fi©Sit^ 
fett. GOLDPig«:Wr-5^^B&©ji-r-5IS© 



(7) 



4$H¥l2-294787 





1 




r B5i >s? /r\ ftS B£ y> s« hh 1 


o 

z 




rim i i -*-afcHHi-'^>c»^Lxg:/*-^^/riS9i fl =-fc'>l:**^-^ — rfS 


o 
o 












c 
O 






D 


i ii -figfcfr 


leg 3 J ^^^♦x-^^^p^ff^mvj^jg^js^rTiN 9 IS 


7 
# 






o 
O 


x Ay JR 


Lea 4 J ^5e^*N-w<>^^1^«^ v JS*ja>o)re«r7i^ 9 


Q 

y 






1 0 






1 1 






1 2 






1 3 


y— x«ffi 


[07] Sl^cD¥&#gg£^TWiB0T&*>. 


1 4 


HW>tS 








[01] 




[02] 



(a) 



=1*6*1 (P, B^> 

I.UUII 

^-4 



g Z x 2 



(a) 




(b) 



rx 



Z Z Z 1 



(b) 



7" 




(9) 



i&BSW 12-294787 



[07] 



J 




^ISM^Ei1JH©»KfiftW22S22# -> 



F*— A <#*) 5F110 AA06 AA13 AAU AA16 BB01 
BB10 CC02 DD02 DD03 EE03 
EE04 EE05 EE06 EE09 EE34 
EE44 FF02 FF30 GC02 GG13 
GC25 GG43 GG45 GC47 HI01 
HI 1 3 HJ23 HL03 RL23 HL27 
HM14 HM15 NN02 NN03 NN04 
NN23 NN3S PP03 QQ1 I 



